mononuclear cells (MNC) from newborns compared with adults. The GM-CSF transcription rate is similar in umbilical cord and adult MNC, but transcript half-life is threefold lower in cord activated MNC. Interaction of RNA binding proteins, such as the cloned adenosine + uridine-rich element, binding factor, AUF1, with eight AUUUA motifs in the human GM-CSF mRNA 3'-untranslated region (GM3'-UTR) has been implicated in regulating transcript stability. Translational inhibition by cycloheximide (CHX) significantly increased GM-CSF mRNA accumulation and half-life by threefold in activated cord MNC, but had a minimal effect in activated adult MNC as compared with PMA + PHA alone.
Electrophoretic mobility-shift assays with a 32P-labeled, 305-nucleotide RNA comprising the GM-3'-UTR revealed two RNaseT1-resistant, bound complexes that were almost YELOPOIESIS is developmentally immature in the M newborn compared with the adult.' Whereas circulating levels and proliferative rates of myeloid progenitor cells are elevated in neonatal humans and rats, total body neutrophil storage pools are decreased by 75% in neonatal compared with adult rats.' Neonatal rats cannot further increase their myeloid progenitor pool size or proliferative rate in response to experimental sepsis as compared with adult animals. This leads to a more rapid depletion of their already reduced neutrophil storage pools, a condition also associated with a fatal outcome in septic human newborns. Coupled with diminished neonatal phagocytic functional capabilities,"' these immaturities appear to predispose newborns to depletion of mature effector phagocytes during ovenvhelming bacterial sepsis.
The regulatory cytokine granulocyte-macrophage colonystimulating factor (GM-CSF) modulates myeloid proliferation, differentiation, and a~tivation.~ Recombinant GM-CSF can prophylactically enhance the survival of neonatal rats during experimental sepsis.6 Expression of GM-CSF protein and mRNA is sevenfold and fourfold lower, respectively, in umbilical cord compared with adult activated mononuclear cells (MNC).'.* GM-CSF transcript half-life is threefold shorter in cord compared with adult activated MNC,' whereas the rate of transcription remains comparable in activated cord and adult MNC. 9 The cytoplasmic instability of GM-CSF "A, as well as c-myc and c-fos, is regulated in part, by adenosine + uridine-rich elements (AREs) in the 3'-untranslated regions (UTRs)." AREs are present in the 3'-UTRs of many cytokine and proto-oncogene transcripts" and are evolutionarily conserved in the 3'-UTRs of other invertebrate and vertebrate transcripts." However, functional differences have been found, such as the specific stabilization of transcripts containing the GM-CSF" but not the c-myc or c-fos AREs in tumor cells'' and activated T cells.15 Aberrant GM-CSF mRNA stabilization can occur in human acute myeloblastic twice as abundant in cord than in adult MNC extracts. Mobility-shift competition assays and RNaseTl mapping localized the binding site of both complexes t o a 52-nucleotide region containing seven of eight AUUUA motifs. Inclusion of AUFI antiserum produced a supershifted complex at 35-fold higher levels in cord than in adult MNC extracts. Extracts from the carcinoma cell line 5637, with extended GM-CSF mRNA half-life, also had very low levels of anti-AUF1 supershifted complex. Anti-AUFI immunoblotting showed significantly higher levels of two AUFI protein isoforms and lower levels of one in cord than in adult MNC or 5637 extracts. These results suggest that destabilization of GM-CSF mRNA in cord MNC is translation-dependent and that increased levels of specific AUFI isoforms in cord MNC may target transcripts for increased degradation, which could account in part for dysregulation of neonatal phagocytic immunity.
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leukemia cellsI6; and ARE disruption, found in autocrine GM-CSF or interleukin-3 (IL-3)-transformed cell lines,17 can result in increased mRNA The human GM-CSF mRNA 3'-UTR (GM-3'-UTR) has eight AUUUA motifs within a 70-base ARE." Transcripts of several other myelopoietic cytokines contain an average of four AUUUA motifs within 50-nucleotide AREs. Macrophage colony-stimulating factor (M-CSF),~~ granulocyte colony-stimulating factor (G-CSF)?' IL-3,22 macrophage inflammatory protein-la (MIP-la),23 and IL-823 transcripts are also less abundant in activated cord MNC compared with adult MNC. A reduced M-CSF mRNA half-life" and comparable transcription rates for G-CSF,9 IL-3; M I P -~c x ,~~ and M-CSF" in cord versus adult MNC indicate that these ARE-containing transcripts may also be less stable in cord MNC. Furthermore, stabilization of M-CSF mRNA by cycloheximide (CHX), a protein synthesis inhibitor, is greater in cord than in adult MNC, suggesting that M-CSF mRNA accumulation in cord MNC may be translation-dependent."
Although there is evidence that ARE-directed degradation of GM-CSF mRNA is c o t r a n~l a t i o n a l ,~~~~~ the molecular components of the degradation process have yet to be fully described. Arguments supporting mechanisms for both cotranslationalz6 and labile trans-acting, factor-mediatedz7 degradation of c-fos mRNA have been reported. At least three ARE-directed endoribonuclease activities2'-" and several ARE binding f a c t o r~~'~~' have been reported. One group of these is a family of RNA binding proteins designated AUFl , with 37-, 40-, 42-and 45-kD isoforms, and cloned from cDNA and genomic AUFl binds to both the GM-CSF and c-myc AREs and copurifies with a mRNA degradation a~tivity.~' Moreover, the ARE binding affinity of AUFl parallels the transcript-destabilizing potency of specific A R E S .~~ Finally, increased levels of AUFl correlate with the downregulation of P-adrenergic receptor mRNA,4? suggesting a destabilizing role for AUFl in regulating the decay rates of ARE-containing transcripts.
The present study was designed to investigate the molecular basis for the differential stability of GM-CSF mRNA in neonatal (cord) and adult MNC to further our understanding of a possible mechanism behind the predisposition for neutropenia in newborns during overwhelming bacterial sepsis. We examine the effects of translation inhibition on intact MNC, compare and characterize GM-3'-UTR binding activities in MNC extracts, and ascertain the involvement of AREs and AUFl in 3'-UTR binding in vitro. We find that there are some factors that interact with the ARE at slightly higher levels in cord versus adult MNC extracts. Moreover, a binding activity revealed by AUFl immune serum is present at much higher levels and specific AUFl protein isoforms are differentially expressed in cord versus adult MNC. The activity of these different AUFl isoforms may account in part for the shorter GM-CSF mRNA half-life in cord MNC.
MATERIALS AND METHODS
Human MNC isolation and cell culture. Human MNC were isolated from normal donor adult and normal term umbilical cord peripheral blood and cultured as previously described.*' After incubating overnight at 37°C in 5% C 0 2 , cultures were stimulated for 6 hours with 20 ng/mL phorbol myristate acetate (PMA; Sigma, St Louis, MO) plus 2 pg/mL phytohemagglutinin (PHA; GIBCO-BRL, Gaithersburg, MD). Inhibition of protein synthesis with 10 pg/mL CHX (Sigma) and transcription with 10 pg/mL actinomycin D (Sigma) were performed as previously described." The adherent human bladder carcinoma cell line, 5637 (American Type Culture Collection, Rockville, MD), was cultured in RPMI 1640 medium (Sigma) with 10% fetal bovine serum (Gemini, Calabasas, CA).
Total RNA was isolated, electrophoresed, transferred to nitrocellulose membranes, hybridized with "P-labeled DNA probes, and densitometrically quantified as previously described." Templates for "P-labeled probes were an 800-bp Xho I fragment derived from the buman cDNA clone, pXM:GM-CSF (a gift from G.G. Wong, Genetics Institute, Cambridge, MA) for GM-CSF mRNA and a 775-bp Pst I-Xba I fragment from pHcGAP (American Type Culture Collection) for glyceraldehyde-3-phosphate dehydrogenase (GAPDH) mRNA.
RNA isolation and hybridization.
In vitro synthesis of RNA transcripts. The human GM-3'-UTR was cloned on a 305-bp Msc I-Xho I fragment, from pXM:GM-CSF," into the pB1uescriptII:KS-transcription vector (Stratagene, La Jolla, CA) digested with Sma I and Xho I (Fig l) , to create pBsGM305. pBsGM305 was linearized at the restriction sites shown (Fig 1) and transcribed in vitro using T7 RNA polymerase. A 335-base control transcript, designated C, was synthesized from the pB1uescriptII:KS-vector digested with Pvu 11, using T7 RNA polymerase. Size standards for RNaseTl mapping were synthesized from pBluescript1I:KS' digested with EcoRI (69 bases) or BamHI (51 bases) and from pBluescriptI1:KS' digested with Xho I (30 bases), using T7 RNA polymerase. 32P-labeled RNA probes were synthesized as previously described43 in the presence of 60 pCi (a-'?P)UTP were incubated on ice for 15 minutes, digested with 200 U RNaseTl on ice for 10 minutes, and incubated with 5 mg/mL heparin (10,000 U/mL injectable; Elkins-Sinn, Cherry Hill, NJ) on ice for 10 minutes. AUF1-immune and preimmune rabbit sera were prepared as previously described,?* and 1 pL was added after RNaseTl in supershift assays. Reactions were electrophoresed in Tris-acetate buffer4' at 10 V/cm for 4.5 hours on nondenaturing 4% (1 :29 bis:acrylamide) polyacrylamide gels, which were then dried and autoradiographed. Relative signal strength of bound complexes was quantified by twodimensional densitometric scanning of the autoradiograms.
The protein complex binding site was mapped using RNaseT1 protection by modification of previously published method^.^' Preparative mobility-shift
Cytoplasmic protein extraction.
Electrophoretic mobiliq-shqt assay.
RNaseTl mapping of protein complex binding.
For personal use only. on October 27, 2017. by guest www.bloodjournal.org From electrophoresis of RNaseTI-digested RNA-protein complexes was performed as previously described.JX RNA purified from RNaseTIdigested free and protein-bound mobility-shifted ''P-8AU. along with "P-labeled RNA size standards, were electrophoresed on denaturing 7-molL uredlO% ( I :29 bis:acrylamide) polyacrylamide gels, which were then dried and autoradiographed. For immunoblots, cytoplasmic extract proteins were electrophoresed on denaturing SDS-polyacrylamide gels ( 128, 1 :29 bis:acrylamide) along with low-range prestained SDS-PAGE standards (Bio-Rad). Proteins were electroblotted onto nitrocellulose membranes using a MiniTrans-Blot Electrophoretic Transfer Cell (Bio-Rad) according to the manufacturer's recommendations. Electroblot membranes were incubated with 5% nonfat milk in PBS for 60 minutes at room temperature, followed by 1:3,OOO AUFI-immune serum overnight at 4°C and 1:3,OOO horseradish peroxidase-conjugated goat anti-rabbit IgG (Bio-Rad) for 2 hours at room temperature. Membranes were washed with antibody binding buffer ( 2 8 nonfat milk in PBS) for 15 minutes at room temperature between incubations and with 0.1% Triton X-100 in PBS for 10 minutes three times before developing with luminollperoxide chemiluminescent substrate (Kirkegaard and Perry, Gaithersburg, MD) and exposing to x-ray film. Chemiluminescence was quantified by two-dimensional densitometric scanning of films. AUFl immunodepletion was accomplished using Protein ASepharose CL-4B (Sigma) incubated with a 1:10 V O~ preimmune or AUFI-immune serum for 30 minutes at room temperature in cytoplasmic extraction butter. After three washes, equal volumes of MNC extracts and antibody-Protein A-Sepharose beads were incubated for 60 minutes at 4°C twice in succession, using microcentrifugation (12,OOOg for I5 seconds) to separate beads between each wash and incubation. AUFl depletion was verified by immunoblotting.
Results are expressed as the mean t SEM ratio for four sets of adult/cord or stimulated/unstimulated MNC extracts in triplicate with mobility-shift assays and three sets in duplicate with supershift and immunoblot assays. The probability of significant differences from a theoretical mean ratio of 1.0 was determined using the unpaired Student's t-test on InStat for Macintosh (GraphPad Software, San Diego, CA). P values less than .05 were considered significant.
Anti-AUFl immunohlotting and immunodepletion.
Statistical analysis. (Fig 2A, lanes 1 and 2) by CHX (1 I O t 9 minutes; Fig 2B) . These results suggested the presence of a destabilizer whose level or activity may depend on continuous protein synthesis in neonatal MNC.
RESULTS

Translational inhibition increases GM-CSF
T w o G M -3 ' 4 T R binding complexes are formed by neonatal and adult MNC extracts. Equal amounts of cytoplasmic protein prepared from unstimulated or PMA + PHA-activated cord versus adult MNC were normalized to &actin protein to better control for the inherent variability between different cell extracts, and incubated with the "P-labeled, in vitro-transcribed, 305-nucleotide RNA probe, 8AU, containing the human GM-3'-UTR. Electrophoretic mobilityshift assays of these binding reactions revealed two RNaseTl -resistant. bound complexes from both newborn and adult MNC extracts (Fig 3) . Digestion with RNaseTI was required to generate discrete, observable complexes. In the absence of protein, the free "P-8AU probe shown (Fig 3,   For lane 1) was digested into fragments of no greater than SO bases by RNaseT1, which were too small to be seen under these assay conditions. Both complexes were sensitive to 1 mg/mL proteinase K (30 minutes on ice; data not shown). Binding activity was almost twofold higher in newborn than in adult MNC extracts (lanes 2 and 3) for the upper and lower complexes (1.7 ? 0.2 and 1.8 ? 0.1 times greater, P = .0002 and P < .0001. respectively). PMA + PHA stimulation had no significant effect ( P > 
Protein complexes interact with the GM-3'-UTR ARE.
Unlabeled synthetic RNA fragments of 8AU (Fig 1) were used as competitors to confirm MNC protein binding specificity and localize the "P-8AU binding site. At 200: I molar ratios, the GM3'-UTR fragments containing two to eight AUUUA motifs (Fig 4A, lanes 2, 3, and 5 ) competed for the binding of "P-8AU, whereas binding was not appreciably reduced by OAU (lane 4) or control (lane 6), which lacked AUUUA motifs (Fig 1) . Competition may have been dependent on the number of AUUUA motifs present, since approximately 85% of the total binding activity was competed for by unlabeled 8AU at a 20:l molar ratio, 7AU at a 200:l molar ratio, and 2AU at a 500: 1 molar ratio (Figs 1 and 4B) . "P-7AU also showed a pattern of binding identical to that of "P-8AU. whereas "P-control did not bind with MNC protein (data not shown). RNaseT1 mapping was used to confirm binding to the 7AU region. Using "P-8AU as the binding substrate, 7AU was the primary fragment recovered from both the upper (Fig 5, lane 1) and lower (lane 3) bound complexes. Fragments of less than 5 I nt cannot be eliminated by redigestion with RNaseTl after removal of proteins (lane 4) and are most likely RNaseTI-independent degradation products, since no such fragments are evident after RNaseTI digestion of unbound '*P-8AU (lane 5) and the next largest AUFl activity is decreased in adult versus cord MNC extracts. The presence of AUFI, which has been implicated as an ARE-directed destabilizer, was assayed using supershift and immunoblot assays. Inclusion of AUFl antiserum in electrophoretic mobility-shift assays produced a super-shifted complex, present at approximately 35-fold higher levels (36 t 8, P = .0003) in neonatal versus adult MNC extracts (Fig 6, lane 2 v 4) , that was not significantly affected by PMA + PHA (P > .5, lane 2 v 6 and 4 v 8). Inhibiting protein synthesis with CHX after stimulating with PMA + PHA slightly reduced the amount of supershifted complex by 30% ? 20% in neonatal MNC extracts, but did not alter the level in adult MNC extracts, as was also the case for the upper and lower binding complexes (Fig 3) . RNaseTI mapping also showed the 7AU region to be the primary product recovered from the supershifted MNC extract complexes (Fig 5, lane 2) . Preimmune rabbit serum had no effect on mobility shifts (Fig 5, lane 2) . Preimmune rabbit serum had no effect on mobility shifts (Fig 6, lanes I , 3, 5, 7, 9 , and 1 l), and AUFl antiserum alone did not bind with 32P-8AU (data not shown). Immunodepletion of the MNC extracts eliminated the anti-AUFI supershift, but did not alter the upper or lower complex in subsequent mobility-shift assays (data not shown). Anti-AUFI immunoblotting showed twofold higher levels (2.0 t 0.3, P = .0016) of total anti-AUFI immunoreactive isoforms in newborn than in adult MNC extracts (Fig 7, lane 1 v 2) . However, more striking differences were evident when relative levels of each of four anti-AUF1 immunoreactive isoforms, three of which had been previously observed in K562 cells,"x were com- pared. The two smallest isoforms. p37 and p40. were 17 2 5 and 34 +-15 times more abundant (P = .0037 and P = .04). respectively, in newborn than in adult MNC extracts, whereas the largest isoform, p45. was I 1 2 4 times more abundant (P = .O 197) in adult than in newborn MNC extracts (lane I 19 2). A fourth isoform, p42, was present at approximately equivalent levels in both newborn and adult MNC extracts. PMA + PHA appeared to slightly increase p45 levels (lane I v 3 and 2 v 4), and CHX appeared to further increase p45 and decrease p37 levels in newborn MNC extracts (lane 3 1 9 5). These results suggest that the binding of specific AUFl isoforms to the GM-3'-UTR ARE may regulate the decreased stability of GM-CSF mRNA in newborn MNC.
AUFI activity is decreased in 5637 cells. The constitutive half-life of GM-CSF mRNA in the bladder carcinoma cell line 5637 is greatly extended (4 hours) compared with immortalized T-lymphocyte and TNF-a-stimulated fibroblast controls (-30 minutes, comparable to activated cord MNC).'.I3 Cytoplasmic extracts from 5637 showed the upper and lower complexes with mobility shifts matching those from MNC extracts (Fig 8A) . Although the activity in these complexes was similar to the higher levels from neonatal MNC extracts (lane 1 v 5) . the low amount of binding activity supershifted by anti-AUFI paralleled the low levels observed with adult MNC extracts (lane 4 v 6) . AUFl immunoblot comparison of MNC with 5637 cytoplasmic proteins showed that the 5637 extracts contained lower levels of p37 and p40 and elevated levels of p45, also comparable to the adult MNC extracts (Fig 8B) . These results suggested a greater similarity in RNA binding activities and levels of specific AUFl isoforms between 5637 and adult MNC, which have a longer GM-CSF mRNA half-life than neonatal MNC.
DISCUSSION
Decreased accumulation of GM-CSF mRNA in activated cord MNC is associated with a shorter half-life (30 minutes) compared with adult MNC (100 minutes).' Translational inhibition by CHX after 3 hours PMA + PHA stimulation caused a superinduction of GM-CSF mRNA, which was approximately 2.5-fold greater in cord than in adult activated MNC (Fig 2A) and was found to result from increased transcript stabilization by CHX in activated cord MNC (Fig 2B) . CHX alone did not induce either GM-CSF (Fig 2A) or M-CSF mRNA expression, and in fact prevented their induction when added simultaneously with activators. This translationdependent repression presumably acts through a mechanism dissimilar to the stabilization of preinduced mRNA. Increased transcript stabilization in activated cord MNC after CHX treatment suggested that a destabilizer, whose activity depends on continuous protein synthesis, may have been present in the cord MNC. The central role of the 3'-UTR in regulating mRNA stability" suggested that frans-acting 3'-UTR binding factors may be targeting the transcripts for degradation in MNC.
Electrophoretic mobility-shift assays showed the presence of two RNA-protein complexes with the GM-3'-UTR substrate (Fig 3) , with slightly higher levels in cord than in adult 
B.
Neonatal Adult 5637 MNC extracts. Competition for binding with RNA fragments of the GM-3'-UTR (Fig 4) and RNaseTI mapping (Fig 5) were used to localize the primary binding site of both complexes to an AU-exclusive. 52-base region containing seven of eight AUUUA motifs. Mobility-shift competition also showed that binding affinity may depend on the number of AUUUA motifs. since 2AU was a less effective competitor than 7AU or 8AU (Fig 1 and 4B) . Rapid transcript destabilization has been previously shown to require more than two tandem AUUUA motifs in the 3'-UTR.'"''' The formation of two distinct complexes with the murine GM-3'-UTR has also been reported with murine thymoma EL-4 and murine and human fibroblast cell line extracts.5' These complexes were also found to form with an AU-exclusive. 63-base region of the murine GM-3'-UTR containing eight AUUUA motifs, and showed no response to PMA stimulation of EL-4 cells. The twofold-increased level of upper and lower complexes in cord versus adult MNC and the 35% decrease following CHX treatment of cord MNC (Fig 3) were inversely related to but not as large as the threefold-decreased half-life7 and 300% CHX superinduction (Fig 2A) of GM-CSF mRNA in cord MNC. However. elevated levels of the upper and lower complexes in 5637 cells (Fig 8) . where GM-CSF niRNA is stabilized. and in cord MNC extracts would appear to argue against destabilization of the mRNA by these complexes. It is possible that in the absence of a competing destabilizer such as AUFl, the components of the upper and lower complexes function a s ARE-dependent stabilizers. leading to the greatly extended GM-CSF mRNA half-life in 5637 cells. A 32-kD ARE binding protein, designated AUBF.j' has been found to reduce the GM-CSF mRNA half-life from 90 minutes to 20 minutes in an in vitro decay assay upon depletion from human PMA + PHAstimulated MNC polysomes." suggesting an ARE binding stabilizer activity. However, the method of AUBF depletion may have also removed other ARE binding proteins. Therefore. the components and function of the ARE binding upper and lower complexes remain to be defined.
Supershifted complexes formed by the addition of AUFl antiserum were observed at 35-fold higher levels in cord than in adult MNC extracts (Fig 6) . The GM-3'-UTR binding site of the supershifted complex (Fig 5 ) was the same as that of the upper and lower bound complexes, but the inability of AUFl antiserum to electrophoretically displace or immunodeplete either of these complexes (Fig 6) precludes identifying the complex of AUFl origin. A similar effect has been reported previously. wherein Fos antiserum formed a supershifted complex using nuclear extracts but failed to decrease the amount of the original bound complex.5J However. when pitre Fos/JunD heterodimers were used. a clear decrease in the original complex was observed. It is possible that other ARE binding factor^"^^"-?^ in the MNC extracts can replace supershifted AUFl , reforming the lower and/or upper complexes. Alternatively. formation of AUFl -antibody complexes may allow RNA binding by AUFl that is otherwise unavailable (eg. sequestered in nonbinding complexes) for this assay. The twofold higher levels of total AUFl in cord versus adult MNC extracts as determined by immunoblotting (Fig 7) parallel the increased binding activities in cord MNC extracts, but the 17-to 34-fold greater abundance of AUFl p37 and p40 isoforms in cord versus adult MNC extracts more closely resembles the 35-fold greater levels of supershift activity in cord MNC extracts.
The p37 and p40 isoforms more prevalent in cord MNC extracts may represent active destabilizing forms of AUFl. Conversely. the p45 isoform more prevalent in adult MNC extracts may act to modulate the destabilizing activity. This possibility is supported by the low anti-AUFI supershift activity, high p45 level. and low p40 and p37 levels observed in extracts from 5637 cells. in which GM-CSF mRNA is constitutively stabilized."' It is also possible that the p42 isoform. the levels of which were not appreciably different in cord versus adult MNC extracts. represents an immunologically cross-reactive protein not detected in previous assays.'x Howevcr, the precise function of each AUFl isoform remains to be determined.
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The slightly reduced levels of bound and supershifted complexes and p37 in cord M N C extracts after inhibiting translation with CHX are consistent with a mechanism that requires ongoing protein synthesis to maintain active AREdirected destabilization involving bound A U F l . However, since CHX does not reduce any of these levels to those of adult MNC extracts but does superinduce GM-CSF mRNA to adult MNC levels, translational inhibition itself may be sufficient to prevent AUFl -mediated destabilization in cord MNC, or there may b e other components involved in the CHX superinduction process, such as increased transcription. Similarly, the lack of a significant effect of P M A + PHA on A U F l binding activity or level suggests that GM-CSF mRNA induction by these agonists involves other processes, such as increased transcription.
In summary, significantly higher levels of the p37 and p40 isoforms and A R E binding activity of AUFl were observed in cord M N C versus 5637 and adult M N C extracts. These increases are associated with a significantly shorter GM-CSF mRNA half-life i n cord versus adult M N C or 5637 cells (0.5 v 1.7 hours' or 4 hrs,I3 respectively). Furthermore, the p37 and p40 A U F l isoforms3' are the most abundant polypeptides copurifying with an ARE-dependent in vitro mRNA destabilizing a~t i v i t y .~' Taken together, these data strongly suggest a role for the increased AUFl p37 and p40 isoform levels in ARE-dependent destabilization of GM-CSF mRNA in cord MNC. Finally, increased levels or activity of destabilizing factors such as A U F l could pleiotropically reduce the stability of other myelopoietic cytokine transcripts with 3'-UTR ARE, such as M-CSF "A, in cord MNC. Elucidation of the activities of the different A U F l isoforms should contribute to determining the functional role of AUFl and ARE-directed destabilization in the dysregulation of neonatal phagocytic immunity.
